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FURTHER INFORMATION CONTINUED FROM POT/ISA/ 210 



? This International Searching Authority found multiple (groups of) 

inventions in this international application, as follows: 

1. Claims: 8-21 partly , 1-7 complete 

nucleic acid constructs encoding chimeric polypeptides with 
an extra-cellular domain derived Jn particular , from CD44 
, corresponding vector, host cell , isolated peptide, 
pharmaceutical composition , use of nucleic acid ,method of 
producing polypeptides and method for inducing apoptosis in 
vi tro 



2. Claims: 8-21 partly 

nucleic acid constructs encoding chimeric polypeptides with 
an extra-cellular domain derived from ICAM-1 , corresponding 
vector, host cell , isolated peptide, pharmaceutical 
composition , use of nucleic acid , method of producing 
polypeptides and method for inducing apoptosis in vitro 



3. Claims: 8-21 partly 

nucleic acid constructs encoding chimeric polypeptides with 
an extra-cellular domain derived from a receptor for the 
cytokine vascular endothelial growth factor (VEGF) , 
corresponding vector, host cell , isolated peptide, 
pharmaceutical composition , use of nucleic acid , method of 
producing polypeptides and method for inducing apoptosis in 
vitro 



4. Claims: 8-21 partly 

nucleic acid constructs encoding chimeric polypeptides with 
an extra-cellular domain derived from a receptor for the 
platelet-derived growth factor (PDGF) , corresponding 
vector, host cell , isolated peptide, pharmaceutical 
composition , use of nucleic acid , method of producing 
polypeptides and method for inducing apoptosis in vitro 



5. Claims: 8-21 partly 

nucleic acid constructs encoding chimeric polypeptides with 
an extra-cellular domain derived from a receptor for the 
epidermal growth factor (EGF) .corresponding vector, host 
cell , isolated peptide, pharmaceutical composition , use of 
nucleic acid , method of producing polypeptides and method 
for inducing apoptosis in vitro 
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Applicant's or agent's file reference 
SMW/CP5861372 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/lPEA/416) 


International application No. 
PCT/GBOO/02449 


International filing date (day/month/year) 
26/06/2000 


Priority date (day/month/year) 
24/06/1999 


International Patent Classification (IPC) or national classification and IPC 
C12N15/62 


Applicant 

ANGIOGENE PHARMACEUTICALS LIMITED et al. 



1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 8 sheets, including this cover sheet. 

^ This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 3 sheets. 



3. This report contains indications relating to the following itenns: 



Non-estabiishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 
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III 


SI 


IV 




V 




VI 
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Vll 
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VIII 


□ 



citations and explanations suporting such statement 



Date of submission of the demand 



22/01/2001 



Date of completion of this report 
18.07.2001 



Name and mailing address of the intemational 
preliminary examining authority: 
European Patent Office 

D-80298 Munich 
Tel. -i^9 89 2399 - 0 Tx: 523656 epmu d 

Fax: +49 89 2399-4465 



Authorized officer 
Buchet, A 

Telephone No. +49 89 2399 7401 
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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/G BOO/02449 



I. Basis fther p it 

1 . With regard to the el m nts of the international application (Replacement sheets whicti have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 17)): 
Description, pages: 

1-50 as originally filed 

Claims, No.: 

1 -1 7 with telefax of 21/06/2001 

Drawings, sheets: 

1/23-23/23 as originally filed 

Sequence listing part of the description, pages: 

1-38, as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 
H furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

J3 The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

IS The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, 

□ the claims, 

□ the drawings. 



sheets: 



pages: 
Nos.: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing sucli amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industriai applicability 

1 . The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
El claims Nos. 17. 



ia the said international application, or the said claims Nos. 17 relate to the following subject matter which does 
not require an international preliminary examination (specif^: 
see separate sheet 

□ the description, claims or drawings (indicate particular elements beloWi or said claims Nos. are so unclear 
that no meaningful opinion could be formed {specif^: 



□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no international search report has been established for the said claims Nos. . 

2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide 
and/or amino acid sequence listing to comply with the standard provided for in Annex C of the Administrative 
Instructions: 

□ the written form has not been furnished or does not comply with the standard. 

□ the computer readable form has not been furnished or does not comply with the standard. 



IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 
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ISI restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention In accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

□ not complied with for the following reasons: 

4. Consequently, the following parts of the intemational application were the subject of Intemational preliminary 
examination in establishing this report: 

IS all parts. 

□ the parts relating to claims Nos. . 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-17 

No: Claims 

Inventive step (IS) Yes: Claims 1 -1 7 

No: Claims 

Industrial applicability (lA) Yes: Claims 1-16 

No: Claims 

2. Citations and explanations 
see separate sheet 
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EXAMINATION REPORT - SEPARATE SHEET 



Reference is made to the following documents: 

D1 : Proceedings of the American Association for Cancer Research Annual 

vol. 39, 1998, p 277 
D2: WO 95/02684 

- D1 reports a cDNA construction comprising the 5'-end of the Fas transmembrane and 
intracellular death domain fused to the 3'-end of the flk-1 extracellular domain (flk- 
1:Fas). This construct was transfomied into CCL209 bovine pulmonary artery 
endothelial cells. Surface expression of the chimeric protein was followed by western 
blot analysis. It was further shown that this receptor is specifically activated in the 
presence of the vascular endothelial growth factor (VEGF), e. g. in the form of the 
culture supernatant of cells overexpressing this factor. The cell death of CCL209/flk- 

1 :Fas was observed in a dose-response relationship with the quantity of VEGF acting 
as a ligand for the flk-1 receptor. This system offers therapeutic outcomes: either 
inhibition of angiogenesis by transformed cells serving as pseudo-receptors, or by 
tumor cell cytotoxicity via apoptotic-induced drug delivery. 

- D2 discloses DNA constructs encoding chimeric receptors able to initiate apoptosis in 
a cell containing said chimeric protein following exposure to a multimeric ligand (claim 
1). The engineered cells which elimination is controlled can be used in gene therapy: 
They can be introduced into an organism after their transformation ex vivo\ 
Alternatively, the target cells of the host organism can be in vivo transfected with the 
DNA construct. 

Re Item I 

Basis of the report 

This report is also established on the basis of pages 1 to 38 of the sequence listing 
(SEQ ID NOS: 1 to 22). 

Re Item III 

Non-establishm nt of opinion with r gard to nov Ity, inv ntiv st p and 
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CLAIMS : 

1 . An isolated nucleic acid encoding a Chimeric 
polypeptide comprising ; 

(i) an extra-cellular domain which bi^ds multivalent 
ligand preferentially at the surfa^fe of a target cell 
relative to a non target cell, 

(ii) a membrane spanning domain/ and 

(iii) a cytoplasmic domain whi/ch induces cell death in a 
target cell upon binding of tXe extra-cellular domain 
with the multivalent ligand 

2. A nucleic acid according to claim 1 wherein the 
multivalent ligand is preferentially expressed in the 
vicinity of the target ce^l 

/ 

f 

3. A nucleic acid accorxiing to claim 1 wherein the 
binding of the extra-cellular domain is preferentially 
activated at the surface of a target cell relative to a 

non target cell. .;' 

/■ 

4. A nucleic acid according to any one of the preceding 
claims wherein the target cell is selected from tumour 
cells, endothelial cells, smooth muscle cells, 
fibroblasts and hemopoietic cells. 
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5. A nucleic acid according to any one of the preceding 
claims wherein the cytoplasmic domain comprises a ^^death 
domain" from a member of the Fas/TNFR family. 

6. A nucleic acid according to claim / wherein the 
cytoplasmic domain comprises the cytoplasmic domain from 
a receptor protein which is member ft the Fas/TNFR 
family. 

/ 

7 . A nucleic acid according to claim 6 wherein the 
receptor protein is Fas. 

8. A nucleic acid according to Any one of the preceding 
claims wherein the extracellular domain is a CD4 4, ICAM- 

1, VEGFRl/Flt-1, VEGFR2/KDR/Flk-1, VEGFR3/Flt-4 , PDGFRa, 

/ 

PDGFRp or EGF receptor extrace'llular domain. 

'\ 
ii 

9. A nucleic acid according claim 8 encoding an amino 
acid sequence as shown in any one of Figures 2A, 2B, 3A, 
3B, lOA to lOD and llA to lip. 

10. A nucleic acid accordiing to claim 9 having a 

f 

nucleic acid sequence as shown in any one of Figures 2A, 
2B, 3A, 3B, lOA to lOD and llA to IID. 



11. An expression vector comprising a nucleic acid 
according to any one of cl^aims 1 to 10 operably linked to 
a regulatory element. / 
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12, An expression vector according to claim 11 wherein 
the regulatory element is f unctional /in a target cell 
type and not functional in a non-target cell type. 



13. An expression vector according to claim 11 wherein 
the regulatory element is induci^^le. 

14. A host cell comprising an expression vector 
according to any one of claims /ll to 13. 

y 

15 An isolated polypeptide encoded by a nucleic acid 
according to any one of claims 1 to 10. 

16. A pharmaceutical composition comprising a nucleic 
acid according to any one of claims 1 to 10 or an 
expression vector according to any one of claims 11 to 13 

and a pharmaceutically acceptable excipient. 

'I 

17. A nucleic acid according to any one of claims 1 to 
10, an expression vector ^-ccording to any one of claims 
11 to 13 or a composition j according to claim 16 for use 
in a method of treatment of cancer, autoimmune disease, 
inflammation, psoriasis of other condition requiring 
selective destruction of a particular cell type. 

■( 

18. Use of a nucleic acii|d according to any one of claims 

I 

1 to 10, an expression vector according to any one of 
claims 11 to 13 or a composition according to claim 16 in 
the manufacture of a medicament for use in the treatment 
of cancer, autoimmune disease, inflammation, psoriasis or 
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" / 

other condition requiring selective destruction of a 
particular cell type. 




19 A method of producing a polypeptide according to 



claim 15 comprising; 



l! 

introducing a nucleic acid according to any one of claims 

1 to 10 into a host cell, /' 

7 

,/ 
,/ 

causing or allowing expression of said nucleic acid to 
produce said polypeptide, / 

.7 

20. A method for inducing' apoptosis in a target cell 



10 comprising; /. 



I 

introducing a nucleic ac|.d according to any one of claims 
1 to 10 into a target cd'il, 

f 

// 



causing or allowing exp|ression of said nucleic acid to 
produce a polypeptide; ^and^ 

15 contacting said polypeptide with a ligand which interacts 
with said polypeptide, | 

I 

said interaction causing apoptosis in said target cell. 

21. A method according to claim 19 or claim 20 wherein 
the method is in vitro. 



20 
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industrial applicability 

- For the assessment of the present claim 1 7 on the question whether it is industrially 
applicable, no unified criteria exist in the PCT Contracting States. The patentability can 
also be dependent upon the formulation of the claims. The EPO, for example, does not 
recognize as industrially applicable the subject-matter of claims to the use of a 
compound in medical treatment, but may allow, however, claims to a known compound 
for first use in medical treatment and the use of such a compound for the manufacture 
of a medicament for a new medical treatment. 

Re Item IV 

Lack of unity of invention 

- The objection concerning the lack of unity of invention was overcome by restricted the 
claims to a single novel and inventive concept: the product claims relating to the DNA 
and vectors of the invention are now in the first and second medical use formats. 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 ) Novelty : 

1-1. The present application claims DNA encoding chimeric transmembrane 
receptors to be used in gene therapy. Their cytoplasmic domain is intended to induce 
cell death (claims 5 to 7), in response to ligand binding by the heterologous 
extracellular domain (claim 1). Particular receptors are selected as a source for the 
extracellular domain (claims 8 to 10) so that the corresponding ligand is available only 
for the target cells which death is wished (claim 4). This implies that : 

i) the ligand is preferentially expressed in the vicinity of the target cell (claim 2) and/or 

ii) the binding is only activated for the receptors of said target cells (claim 3). 

The following examples are given: The hyaluronan binding ability of CD44 is specifically 
observed on malignant cells; ICAM-1 functions as a ligand for the p2-integrin LFA-1 
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which is exclusively expressed on hemopoietic cells and which ligand-binding function 
is only induced in particular conditions; The VEGF factor is known to be specifically 
produced by tumor cells in response to hypoxic conditions; The PDGF factor is 
associated with vascular smooth muscle cell proliferation; Very high levels of the EGF 
factor normally produced by epithelial cells are observed in malignancies. 
DNA constructs (claims 1 to 10) and/or recombinant vectors (claims 1 1 to 13) for use in 
medical treatment (claims 15), pharmaceutical compositions thereof (claim 14) and 
their medical use (claims 16 and 17) are claimed. 

1-2. D1 discloses a DNA construct which corresponds to one disclosed in the 
present claim 8. However, D1 does not intend to use such a nucleic acid or the 
corresponding recombinant vector in medical applications; the therapeutical outcomes 
mentioned in D1 are based on the whole cells expressing the recombinant receptors. 
Therefore, D1 does not anticipate the subject-matter of the present set of claims. 

1-3. D2 mentions DNA constructs encoding chimeric receptors which induce 
apoptosis, possibly in vivo injected to a specific subset of cells from a patient. However, 
the selected extracellular domains do not have the essential technical feature disclosed 
in claim 1 and do not correspond to those exemplified in claim 8: In contrast, they have 
an uniform binding activity independent of the cell population. Therefore, D2 is not 
novelty-destroying for the claimed subject-matter. 

1-4. For all these reasons, claims 1 to 17 fulfil the requirements of Article 33.2 

PCT. 

2) Inventive step : 

- Even if the binding between some receptors and their ligands was known to be 
conditional, the present invention is the first disclosure reporting the use of this property 
to obtain DNA constructs for use in gene therapy, which encode chimeric receptors 
initiating apoptosis specifically in the desired cells. 

- Even if a corresponding DNA construct was already disclosed in the prior art (in 
particular in D1), there was no indication that such constructs could be used for the 
claimed therapeutical applications because of their property mnetioned above. The use 
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of the claimed constructs has evident benefit over the prior art (specificity, efficiency...). 

- Therefore, claims 1 to 17 are considered to meet the requirements of Article 33.3 
PCT. 

3) Industrial applicability : 

- Claim 17 relates to subject-matter considered by this Authority to be covered by the 
provisions of Rule 67.1(lv) PCT. Consequently, no opinion will be formulated with 
respect to the industrial applicability of the subject-matter of this claim (Article 
34(4)(a)(i) PCT). 
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This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 



This International Search Report consists of a total of Q sheets. 

Pn It is also accompanied by a copy of each prior art document cited in this report. 



Basis of the report 

a. With regard to the language, the International search was carried out on the basis of the international application in the 
language in which it was fiied, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
' — ' Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

I I contained in the international application in written form. 

I I filed together with the international application in computer readable form. 

[X] furnished subsequently to this Authority in written form. 

[X| furnished subsequently to this Authority in computer readble form. 

[X| the statement that the subsequently furnished written sequence listing does not go beyond the disclosure In the 
international application as filed has been furnished. 

[X] the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 



2. [X] Certain claims were found unsearchable (See Box I). 

3. [X] Unity of invention is lacking (see Box II). 



4. With regard to the title, 

[X| the text is approved as submitted by the appiicant. 

I I the text has been established by this Authority to read as follows: 



With regard to the abstract, 

[X] the text is approved as submitted by the applicant 
the text has been established, according to Rule 3 

within one month from the date of mailing of this international search report, submit comments to this Authority. 
The figure of the drawings to be published with the abstract is Figure No. 



j — j the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 



I I as suggested by the applicant. [X] None of the figures. 

I I because the applicant failed to suggest a figure. 

I [ because this figure better characterizes the invention. 
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Box I Observations where certain claims were found unsearchable (Continuation of item 1 f first sh et) 



This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 

Although claim 20 , af as it concerns an in vivo method ,is directed to a 
method of treatment of the human/animal body, the search has been carried out 
and based on the alleged effects of the compound/composition. 

2. I I Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



3. I I Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of Invention is lacking (Continuation of item 2 of first sheet) 



This international Searching Authority found multiple inventions in this international application, as follows: 

see additional sheet 

As a result of the prior review under R. 40.2(e) PCT, 
no additional fees are to be refunded. 

1 . rri As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
searchable dams. 

As all searchable claims could be searched without effort justifying an additional fee. this Authority did not invite oavment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this Intemational Search Reoort 
* — ' covers only those claims for which fees were paid, specifically claims Nos.: 



4. No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned In the claims; It Is covered by claims Nos.: 



Remark on Protest 



I X I The additional search fees were accompanied by the applicant's protest. 
I I No protest accompanied the payment of additional search fees. 
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